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We report the beginning of the astronomial masers investigations in the 3-mm bandwidth at the radio
telesope RT-22 (CrAO, Ukraine). For this purpose the speial omplex for maser lines investigation in
85...115 GHz frequeny band is developed. It is made on the base of the low noise ryogeni Shottky-
diode reeiver and the high resolution Fourier-spetrometer. The ryogeni reeiver has the DSB noise
temperature less than 100K. The spetral hannel separation of the Fourier-spetrometer is about 4kHz
and the spetrometer bandwidth is 8 MHz. Results of maser observations of 8
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transition of methanol
(95.169 GHz) towards DR-21(OH), DR-21W and NGC7538 are in good agreement with early obtained results
by other authors. On the basis of the analysis of the loation of masers in the NGC7538 diretion we an
assume that the origin of all known lass I methanol masers in this region is onneted with existing moleular
outows from young stars.
Introdution
Astronomial masers an be named a "point-like probe" of the physial onditions and dynamial proesses
in plaes of star burn. A strong interest to the investigation of thermal and maser methanol radiation is
aused by the rih methanol spetrum. Multifrequeny investigations of methanol masers are of partiular
interest. Basially suh investigations onern just two transitions of methanol moleule 5
1
-6
0
E (6.7 GHz)
and 2
0
-3
−1
E (12 GHz). Muh more interesting are the methanol radiation investigations in the 85. . . 115
GHz frequeny band due to 7 transitions revealing maser eet and 4 transitions revealing thermal radiation
that an be studied in this frequeny band simultaneously. The only simultaneous investigations of all these
transitions of methanol were held towards 23 well known high-mass star-forming regions [1℄ and give a global
overview of methanol masers in these diretions. This permits us to make onlusions about the relationship
of dierent lasses of methanol masers, about the nature of maser soures and about the physial onditions
in these star-forming regions.
We report the beginning of methanol masers investigations at the radio telesope RT-22 (CrAO) in
85. . . 115 GHz frequeny band.
Complex for maser lines investigations
Speial omplex for study of maser lines of spae soures at the radio-telesope RT-22 was made on the
base of high sensitive ryogen superheterodyne 3 mm reeiver and three spetrum analyzers. A Fourier
spetrum analyzer with high frequeny resolution was used in this omplex. The blok diagram of omplex
is shown on Fig.1a.
Cryogen reeiver presents the ooled part of the omplex. The mixer diode hip plaed in half-height
waveguide. To ombine RF and LO signal in reeiver diplexer unit is used, whose additional funtion
is 'leaning' the LO spetrum. The LO is PL L synthesizer with BWT OB-71. Cooled IF amplier is
designed at IRA NASU, used 2 PHEMT transistors 'Agilent' and provides gain more than 20dB and noise
temperature less then 2K under 20K ambient temperature [2℄. Diplexer, mixer and IF amplier were plaed
in the ryoblok and ooled up to 20K with a help of losed irle riogeni ooler. Noise temperature
of reeiver was measured in laboratory and its value (T
DSB
N ) was less then 100K at any frequeny in the
85. . . 115 GHz band (see Fig. 1b).
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Figure 1: The blok diagram of the omplex for maser lines investigations (a) and the noise temperature of the ryogeni
reeiver in the frequeny band 85. . . 115 GHz in the DSB regime (b).
Unooled part of the omplex is used for ampliation of reeived signal on intermediate frequeny and
for oupling with 2 types of spetrum analyzer. One of them is lter bank spetrum analyzers with low
frequeny resolution. It inrease the frequeny band of the omplex up to 12 MHz. Fourier analyzer an
operate in 2 regimes and provides our omplex with high frequeny resolution (3.9 kHz).
Methanol masers observations.
Observations were arried out on November, 2004 at the 22m radio telesope RT-22 (CrAO, Simeiz). The
eetive area of the radio telesope was estimated with planets (Jupiter, Venus) observations and at 95 GHz
it was 65 m
2
. The main beam width of the radio telesope was estimated from the planet observations and
was 40
′′
. The root-mean-square pointing error of the radio telesope was 1
′′
.
During the observations three maser soures were deteted towards NGC7538, DR21(OH), DR21W. The
results of observations are presented in Table 1 and they are in good agreement with earlier results retrieved
by other authors [3, 4℄.
Table 1: Line parameters, determined from CH3OH 8
0
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1
A
+
masers observations
Source α2000 δ2000 Vlsr , km/sec ∆Vlsr , km/sec S, Jy
NGC7538 23
h
13
m
46.5
s
+61 27' 32.7 -57.44 0.75 21
DR21(OH) 20
h
38
m
59.2
s
+42 22' 48.7 +0.16 0.73 136
DR21-W 20
h
38
m
54.6
s
+42 19' 23.5 -2.69 1.18 52
DR21(OH) and DR21W.
We detet maser soures towards DR21: DR21(OH) and DR21W. The observed spetra are shown in
Fig. 2. This maser soures were earlier deteted on the BIMA by the authors of [3℄ and their line width
were twie narrower than in our observations. This fat in the ase of DR21(OH) an be explained by the
simultaneous observations of two masers DR21(OH)-1 and DR21(OH)-2 [3℄ , that an be resolved during
interferometri observations and an not be resolved on a single-dish telesope. The earlier observations of
this maser soures on a single-dish telesope [4℄ reveal the same maser line parameters as in our observations.
NGC7538.
NGC7538 is an HII region and a young-stars rih luster. There are 11 IR soures (marked IRS1-11)
towards. Moreover 2 bipolar outows from IRS1 and IRS11 an be seen in this region during CS and CO
96
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observations [5℄. Several 44 GHz methanol masers were found in this region [6℄. The map of these outows
is shown in Fig. 3, also here are all 44 GHz and 95 GHz methanol masers towards this diretion. It an
be seen, that 44 GHz and 95 GHz methanol masers are plaed between blue-shifted wing of the outow
from IRS11 (-64. . . -62 km/se) and red-shifted wing of the outow from IRS1 (-45. . . -40 km/se). The
both radial veloities of deteted 95 GHz methanol maser (-57.44 km/se) and of deteted 44 GHz methanol
masers (-56.6. . . -59.2 km/se) agree with radial veloities of methanol thermal lines at 133 and 157 GHz in
this diretion (-57.1. . . -58.7 km/se) [7℄.
As long as both 95 and 44 GHz masers belongs to masers with ollisional pumping [8℄ and their veloities
suiently good agree with veloities of the wings of the outows presented here we assume that these masers
originate from interation of these outows and moleular loud.
Conlusions.
With the low noise ryogeni Shottky-diode reeiver and high resolution Fourier-spetrometer the high
sensitive omplex for maser lines investigations with frequeny resolution 3.9 kHz in 85. . . 115 GHz frequeny
band at the radio telesope RT-22 (CrAO) was developed and rst observations were arried out.
Relying on the results of observations of methanol masers towards NGC7538 we assume that all lass I
methanol masers in this diretion originate from the interation of existing here bipolar outows from IR
soures IRS1 and IRS11 with moleular loud.
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Figure 2: Spetra of maser soures towards DR21(OH) and DR21W.
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Figure 3: The spetrum of the maser soure towards NGC7538 (a) and the map of the moleular outows from IRS1 and IRS11
towards NGC7538 in CO-line [5℄ with lass I methanol masers (7
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(44GHz) masers [6℄ are marked with blak irles, with
a star marked the deteted maser 8
0
-7
1
A
+
(95GHz)) (b). IR soures IRS1 and IRS11 are marked with rosses. Red- and
blue-shifted wings of outows are marked with solid and dashed lines aordingly. Position (0, 0) of the map orresponds to
the position of IRS1 (23
h
13
m
45.5
s
, +6128' 09, J2000)
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